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ABSTRACT : With Armigeres subalbatus, follicular size and stage, the activity of blood feeding 
and incidence of gonotrophic dissociation were examined with females which had been reared 
as adults under the outdoor natural or indoor experimental conditions and with those which 
had been caught at cowsheds. Also, parous rate was investigated with unfed females caught 
by a dry ice trap. From the results obtained, it was found that the follicular development 
does not vary from spring to autumn, and is not influenced by short day-length and low 
temperature, however, feeding activty is inhibited by low temperature. The gonotrophic 
dissociation was seldom observed under those conditions. The parous rate increased in autumn. 
Therefore, it is assumed that most of the females which emerged under short day-length 
in autumn do not show the diapause state represented by the small sized follicles as seen in 


Culex pipiens and will die by next spring by repeating the feeding activity and egg-laying. 


In Culex pipiens Complex and Culex tritaeniorhynchus summorosus it is reported that 
most of the females which emerge under short day-length of experimental and natural 
conditions generally have small sized follicles and do not feed on blood, that is, they 
are in the state of diapause (Kawai, 1969; Oda, 1968, 1971; Oda and Kuhlow, 
1973; Sanburg and Larsen, 1973; Spielman and Wong, 1973). However, it is not 
apparent whether the diapause phenomenon of this type is shown only in those mosquitoes 
written above or it is also seen in mosquitoes belonging to other genera. To make sure 
of this point, we examined the size and stage of follicles, feeding activity and incidence 
of gonotrophic dissociation (In this phenomenon, female mosquitoes take blood meal but 
their ovaries do not develop) with Armigeres subalbatus females which emerged under 


various conditions. Those results are reported in the present paper. 
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MATERIAL AND METHODS | 


The larvae from the laboratory colony were bred with an equally mixed powder of 
Ebios (brewer’ yeast) and mouse pollets, and the resulting adults were kept in a cage with 
2% sugar solution at an outdoor insectarium under natural conditions and at indoor insectaria 
with constant temperatures and alternate light and darkness. The follicular development 
was observed under a binocular stereoscope and a microscope. For the classification of 
the follicular stage in this species, the definition by Oda (1971) was applied. The females 
were exposed to a chicken for a night to observe the feeding activity, and the rate of 
gonotrophic dissociation was examined with the fed females 7—10 days after feeding. 
Besides the females of the laboratory colony mentioned above, the examination for parous 
rate and incidence of gonotrophic dissociation were made with the unfed females collected 
by a dry ice trap, and the fed females which had been caught at cowsheds and then 


kept under outdoor conditions for 7—10 days. 


RESULTS 


Results on the examinations of follicular size and stage in unfed females which had 
been reared from the Ist instar larvae under outdoor conditions in the period from April 
to October are given in Table 1, which shows that the follicles were large in size and 
generally well-developed to the stage of Ila throughout the period. 

The developmental states of follicles, feeding activity and gonotrophic dissociation 
rate were examined with the females which had een reared as adults under the experimental 
conditions with photoperiods ranging from 8 to 16 hours at temperatures of 15—30°C 
(Table 2). This table indicates that the follicles were usually large in size and well-developed 
in stage in any of the conditions, but the feeding rates had the tendency to become low 
with lowering temperature. The incidence rate of gonotrophic dissociation was, on the 
whole, low regardless of photoperiods and temperatures, though by unknown reason the 


rate was high in females under 8 hours day-length and 21°C temperature. 


Table 1. Developmental states of the follicles in Armigeres subalbatus 
females reared from Ist instar larvae under the outdoor conditions 
in spring to autumn 


No. 2 2 with the ist follicles of 


Time of No. 9 9** indicated sizes* pen 
PEREIS diesened ig ae Be oe ie = e stages 
Early Apr. 10 3 4 3 Ha 
Middle Jun. 5 1 3 1 IIa 
Middle Aug. 10 1 4 2 3 Ila 
Late Sep. 10 not maeasured Ia 
Early Oct. 13*** 2 0 1 Ib-IIa 


* ] unit = 10g 
** They were dissected 7—10 days after emergence. 
*** The follicular size was measured with 3 females. 
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The gonotrophic dissociation rate in nature was examined with the females which 
had been caught at cowsheds in the period from April to October and then were kept 
for 7—10 days under outdoor conditions. Those results are given in Table 3, which 
indicates that gonotrophic dissociation of those females was very low in rate throughout 
this season. 

The parous rate was obseraed by examining tracheoles attached to the ovary and 
the dilatation of ovarioles in the females which had been attracted to a dry ice trap 
(Table 4). From this table, it is apparent that the parous rate was high in autnmn, 
but in the next spring nulliparous females only were collected, though the number of 
mosquitoes was very small. The high parous rate in autumn is considered to be due to the 


fact that a large proportion of diapausing larvae results in only a few emerging adults in 


Table 2. Follicular development, feeding activity and gonotrophic dissociation in the 
females of Armigeres subalbatus reared from lst instar larvae under the 
combind conditions with various photoperiods and temperatures 


ge ee a oe Ge 
Co) eae eee ae mental No. No. o No. No.*# 
feeding sected 11- 12- 13- 14- 15- 16- 17- 18- i exposed fed % fed showing % 
30 14:00 10 10 1 0 2 2 2 2 1 Ib-Ila 38 14 36.8 14 0 0.0 
25 16:00 10 11 3 3 3 1 421 Ila 50 46 92.0 15 1 6.7 
21 16:00 20 10 1 0 0 4 3 2 Ila 42 30 71.4 21 3 14.3 
21 12:00 10 19 4 7 2 1 I Ila 160 136 85.0 50 0 0.0 
21 11:30 15 3 l 2 Ia 
21 9:00% 15 11 SE TEE: 3 a Ila 28 16 57.1 16 0 0.0 
21 8:00 10 8 3 1 2 2 Ib-Ila 57 15 26.3 7 4 57.1 
15 16:00 20 10 1 2 3 4 Ia 45 13 28.9 12 1 8.3 
5 1 0 1 Ib-la 29 5 17.2 5 0 0.0 


15 12:00 10 9 2 


* 


The larvae had been bred to third instar under the condition with temperature 
of 25°C and photoperiod of 16hr and then were transferred into the condition 
with temperature of 21°C and photoperiod of 9hr. 

** They were dissected 7—10 days after taking blood meal. 


Table 3. Seasonal change in the rate of gonotrophic dissociation in the fed 
females of Armigeres subalbatus which had been collected at 
cowsheds and pigsties and thereafter kept under outdoor conditions 


Gonotrophic dissociation 


Date of No. 29" 

collection dissected us ous Showing % 
Apr. 17 2 0 0.0 
May 2 41 0 0.0 
Jun. 26 3 0 0.0 
Jul. 27 30 2 6.7 
Aug. 27 16 0 0.0 
Sep. 16—27 81 0 0.0 
Oct. 16 24 0 0.0 


* They were dissected 7—10 days after collection. 
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this season. 

In order to know whether the unfed females which emerged in late autumn are 
able to maintain gonoactivity till next spring, about 300 unfed females which had been 
reared as adults in early October were kept till early February. Most of the females died by 
early January and only five females survived till early February. Those five females were 
allowed to feed on the chicken under the outdoor conditions as well as at 25°C, but 
they did not feed on blood under both conditions. The morphology of the ovarioles in 
those females were examined. The results are shown in Table 5, which shows that many 
ovarioles in an ovary had many degenerate follicles as shown in Photo. B—D. Such temales 
with many degenerate follicles were not found in unfed, nulliparous females which were 
caught by a dry ice trap in autumn and spring. Those facts may suggest that follicles 


degenerate commonly when unfed females are reared tor a long time without being allowed 
to take the blood meal. 


Table 4. Seasonal change in parous rate in Armigeres subalbatus females 
caught by a dry ice trap 


Date of No. dis- No. nulli- No. Parous rate 
collection sected parous parous (%) 
Apr. 6 6 6 0 0.0 
May 3 8 8 0 0.0 
Jul. 7 9 7 2 22.2 
Aug. 22 28 25 3 10.7 
Sep. 27 6 5 1 16.7 
Oct. 7 22 11 ll 50.0 
Oct. 23 

Io z 34 13 21 61.8 


Table 5. Number and percentage of the ovarioles with the degenerate 
follicles in an ovary in Armigeres subalbatus females which had 
been reared as adults in early October and thereafter kept till 
early February under outdoor conditions 


Ovarioles with 
degenerate follicles 


Mosq. No. No. of ovarioles 
No. x 
1 121 121 100.0 
2 137 72 52.6 
3 100 14 14.0 
4 118 60 50.8 
3 137 A8 35.0 
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CONCLUSION 


In the present experiment with Armigeres subalbatus, females which had emerged 
from spring to autumn under outdoor conditions, or under experimental conditions with 
various photoperiods and temperatures had well-developed follicles in size as well as in stage, 
but the feeding activity became low at low temperature. The incidence of gonotrophic 
dissociation was generally low in females under the experimental and natural conditions. 
The parous females increased in rate in autumn. Among ca. 300 females with well-developed 
follicles which had emerged in early October, only five survived till early February under 
natural conditions. From those findings, it can be said that the females of the present 
mosquito which emerged under short day-length in autumn do not show the diapause state 
represented by the follicles suspended in development, as seen in Culex pipiens Complex and 
Culex tritaeniorhynchus summoresus, and most of them will die by next spring by repeating 


the feeding activity and egg-laying in Nagasaki area. 
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